Abstract: This study compares semantic ratings of colour samples (chips) with those of the same colours applied to a variety of objects. In total, 25 participants took part in the colour-meaning experiment, and assessed 54 images using five semantic scales. In Experiment 1, simplified images (coloured silhouettes) were used whereas in Experiment 2 real images were used. In this article, the terms 'chip meaning' and 'context 
experiment, and assessed 54 images using five semantic scales. In Experiment 1, simplified images (coloured silhouettes) were used whereas in Experiment 2 real images were used. In this article, the terms 'chip meaning' and 'context meaning' are used for convenience. Chip meaning Crozier also highlighted the importance of contextualising judgements in colour research 6 .
The research that has been carried out on colour in context has led to a confusing situation. In 1957
Osgood et al. 7 asked participants to rate 6 colours on 5 objects (and as a spot colour) against 20 semantic scales and a significant interaction between colour and object was found; that is, meanings depend upon context. A later study, comparing the colour ratings of types of simulated [10] [11] . Also, it has been noted that pink may be associated with femininity when viewed on a baby blanket, but not when seen on a piece of bubble gum 2 . In a related field, there is growing evidence that context and experience may drive individual differences in colour preference 12 . There has also been work to suggest that there could be differences in colour associations made by professionals and laymen 13 . However, a study by Taft (1996) attested that there were few significant differences between semantic ratings on colour chips and contextual colours 1 .
This work is concerned with colour in packaging of food and household goods. It is widely known that in packaging (and the often-related area of branding) colour meanings play an important role; they convey product and brand meanings. Yet, published empirical studies on the relationship between brand-packaging colour and context are rare and theoretical colour knowledge arises from the prior studies mostly without the consideration of the context 9 . Moreover, choosing isolated colour samples from design resources and then applying these decisions to real design outcomes is a widely used approach by design professionals 1,9 . 14 .
Taft carried out a study to compare semantic ratings of colour samples with those from the same colours applied to a set of objects 1 . Taft found reported few significant differences between chip and object ratings for the same colour;
interestingly, when such differences existed, the chip was always rated more beautiful, elegant, discreet, feminine and warm than the object colour.
However, some differences were found particularly for the computer and antique chair objects, for red, green and purple colours, and for three of the scales (beautiful-ugly, discreet-loud, and elegantvulgar). This work revisits the Taft study to some extent; however, it is focused on the effect of context on colours used in a more commercial environment (packaging) where brand awareness may also play a factor.
In this study a psychophysical experiment has been carried out to explore the relationship 
METHOD

Selection of Colour Stimuli and Bi-polar Words
In order to obtain meaningful data it is necessary to adopt a meaningful set of words (or scales) rather than using words that simply sound appropriate 15 .
The contexts selected for this study were cosmetics, crisps, toilet tissue, hand wash, medicine and white wine. The scales chosen in this study were selected with consideration for the types of product packaging that were used. Thus, five words -male, warm, expensive, traditional and luxury -were selected. Some of words such as male and luxury were changed to approximate synonyms like masculine and elegant and the relevant opposite words were chosen according to the Oxford English Dictionary. Finally, the selected five bi-polar scales were masculine-feminine, warm-cold, elegant-vulgar, expensive-inexpensive and modern-traditional. The first three of these were used by Taft (1996) but Taft's beautiful-ugly and loud-discreet scales have been replaced with scales that are more meaningful for the context of this study.
Six colours were selected for study: beige, black, blue, green, red and yellow. In some sense, the choice of colours is arbitrary since it is the difference between chip meaning and context meaning that is the focus of the study, and it is simply sufficient to include a variety of colours to test that. However, red, green, yellow and blue were chosen as the four hues because they are the psychological primaries 16 ; they are commonly used in packaging applications and have been associated with a number of global brands. These four primary hues were supplemented with beige and black. A number of studies [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] have reported associations for these six colours (see Table 1 for summary). Table 2 ). The colour stimuli were specified in sRGB values and displayed in the native colour space of the display; that is, colour management was not employed, but then the actual colours that were displayed were for Experiment 2) were generated as shown in Participants were screened and any who reported that they had a colour deficiency were excluded. All For each observation, observers indicated the extent of the bi-polar scale for the colour being displayed using a slider bar.
Data Analysis
The In Table 4 the r 2 values are summarised.
Correlations higher than 0.8 are marked with light grey colour and those lower than 0.2 are marked with a dark grey colour to make visual inspection of the results easier. where there is consistently very high correlation between chip meaning and context meaning (Table   4) . Masculine-feminine also shows particularly high correlation in every case except for medicine.
Modern-traditional shows the greatest variance with high correlation in the case of cosmetics and toilet tissue, much lower correlation in the case of crisps and medicine, and almost no correlation in the case of hand wash. 
Paired-sample t-test (Experiment 1)
The paired-sample t-test comparison was used to test for significant differences between chip meaning and context meaning.
As shown in Table 5 , in Experiment 1 there were 180 different comparisons between chip meaning and context meaning (6 colours × 6 objects × 5 bipolar words) and each was subjected to a paired ttest. When the p values were higher than 0.05, they were marked with light grey colour, and when they were lower than 0.05, they were marked with dark grey colour.
Statistical significance is therefore notated by a dark-grey colour. The result showed that 51 of 180 possible mean differences (that is, 28%) were
Colour Meaning and Context Won and Westland, Color Research and Application (2016) significant. In 72% of cases, there was no significant difference between the chip meaning and context meaning. The greatest number of significant differences was found for red and black, for medicine and hand wash, and for masculinefeminine and elegant-vulgar.
Paired-sample t-test (Experiment 2)
Recall that whereas Experiment 1 used simplified images where the context was not very rich, Experiment 2 used realistic images that were rich in context. Table 6 The results showed that for 13 of 30 (or 43%) of the comparisons the differences between the means were significant. Table 7 shows the results of the 30 possible t-tests that can be carried out between Experiment 1 (chip) and Experiment 2 (chip). In most cases, there were no significant differences. However, in four of 30 (or 13%) of the cases the chip meaning for Experiment 1 was different from the chip meaning in Experiment 2. In essence, this is testing whether the colours in the two experiments had different connotations (recall that the colours in the two experiments were very similar but not exactly the same). Although most earlier studies also found some variability in the effect of context, many of these studies reported the main finding that context does affect colour meaning 7,9 .
Paired-sample t-test (Experiments 1 and 2)
It is interesting to speculate why there is sometimes and effect of context on colour but not in other cases. In the medicine context, for example, the correlation between chip and context colour meaning is low in terms the masculine-feminine scale. However, as is seen in Figure 1 
